State Univ.) 29 Sep., 1972 4 p CSCL 08F Unclas

"mde wallable under NASA sponsorshcgi’ o
In_the ‘interest of early-and wide diss 4
LT \semination of Earth Resourbes Sumy :

..,‘-,._--,Program infarmation and: withoug ]hm e
. “:for any use made thereof "_,..--—-, ¥

THE ADVANTAGUS oF SIDm-LAP STEREO INTLRPRETATION L
OF ERTS—l IMAGERY IN NORTHERN LATITUDES o

'_-Gharles E.“Pbultohn;-;
Oregon State University
N Qgrvallis;LOregon:j“a’;-'

“These comments are based on work done by the author and
~his. graduate students on’ "Apollo VI stereo photography,

“on the 'S0~65 Experiment aboard Aprollo IX, and on-work done

< -in the quick assessment of ERTS-1 imagery being evaluated -

. “in an Barth Satellite Corporation project. In this latter

. “investigation the author, as a Principal As9001ate with

L ;EarthSat and other colleagues in the company are pe*formlng

" ,an’ experiment to determine the inter-regional repeatablllty

of the signatures of vegetation analogues and: to further -

develop and test a standard legend system devised by the 8

author for the inventory and monitoring of natural vegetatlon{

env1ronmental complexes,’ and the ceredl crop; Tice, a key - '

' food crop of the world..: T R o S ”_“.-;P
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Since working with stereo interpretation of Apollo VI-photography‘;“;e":"h
in southern Arlzona, a number of us asscciated with that project and .h
‘the S—065<experiment'were convinced that the paraiax in space<photographv_;pp;f,ﬁf
was great enough to justify seriousxconsideration of its exploitation o
for huran interpretation. 'Thus one-of the first things we examined 4
upon receipt of both RBV and MSS.imagery from ERTS-1 was the’possihleh
enhancement of 1nterpretab111ty of these new systems by exp101t1ng
blnocular relnforcement and true or "apparent" stereo°

We found beneflts 51gn1flcant although at this p01nt we have not
had tlme to experlment and determlne the true 1nformatlon galn from ;.
stereo 1nterpretat10n by human PIFs.‘ The". results are suff1c1entLy ’
encouraglng, hovever, to. ceuse us to urge NASA to contlnue to acqulre o
..all p0351ole side lap up to 50 to 60 percent and to urge that all

partlclpents who are in any. way u31rg the huran PI approach to 1mage

analy51s fully explolt the stereo capablllty of the system to the "5};,33:"
"'ektent that 51de—lap 1s prov1ded at their latltuaes. ;;' ‘ EE
In one of our arthSat test 31tes between latltude 38 Nanq'4o N
;hw1th whlch I am 1nvolved the system is- g1v1ng us sllghtly over 50

' percent s1de1ap (Sllde 1) Thus we. could have complete 4
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stereo éoﬁerage. Those working farther north’will'be even hetter off;ffadl'
This. capabllltJ is partlculurly 1mportant when 1nterpret1ng natural
vegetatlon, geologlcal and landform features, In flat country obv1ously

the. only advantage comes from binocular relnforcement but even thl° :

1s,s1gn1flcant. In strongly rolllng to hilly relief, the gain in

reinforciné the tone patterns is eignificant'and in mountaihoﬁs.terrain

is 18 very substantlal |
Thls slide (Slide 2) shows a stereo model from ERPS—l RBV=-2 1n

a moderately hilly relief. Those of you who can 1ndependently focus

'your eyes should be able to see the stereo from where you 51t Others

can see me after the meeting if you w1sh to examine the models under .

a pockei stereoscope. Thls next slide (Sllde 3) shows the s1de-lap
stereo'with S—S in a mountalnous area. _Followrng ere my main

conclusions at this time:

L

"l. Side-lap registry from stereb-viekiﬁg of‘bulk.proeeeseoldate;
is good. As you move about the model some rep031tlonlng 1s reoulred‘::

2. ‘For quick-look evaluation the red band 1s near 1deal for S
evaluatlon of vegetational, 3011 and landform features as re predlcted
rT‘he 9 x 9 format is hlghly useable although some greater enlargement
may be de51rable. ’ ) a ERTA

3. While we have not had the opportunlty to examlne color 1"”-4\

reconstltutlons in stereo, we believe the: comblnatlon w1ll have tremendous;¢u<f

el .
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p0551b111t1es for human 1nterpretatlon."j?;f
. 4.’ W1th stereo v1ew1ng, in mountalnous and hllly rellef and

even strongly rolllng rellef of arla areas,vvegetatlonal and/or s01l

d;fferences and type boundaries are more easlly‘eeen, and‘ ;ff{g}
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one can capltallze on ‘as sociated'evidence of‘relief and 1andform re~ -

latlonshlps in 1dent1fy1ng vegetatlonal analogs, 1f of course one knows - ;3A“

what to expect

h5;' Wlth stereo, ground locations in all but flat rellef are made-'“hv
much more quickly than when the often uncertaln or "apparent" rellef
~ suggested by'tone patterns is v1ewed monocularly. As one’ approaches ﬁ
minor dralnages and the heads of major dralnages, they can be traced

w1th much greater trelia 0111ty and accuracy w1th stereo v1ew1ng.4

- 6. Both end-lap and 51de-1ap in the RBV prov1des stereo paralaxu-;
but the MSS provides true stereo paralax only in the 51de—lap area'f“*
50 that the only apparent advantage in the'MSS end-lap area ‘is from S

" binocular reinforcement. | o '

On the basis of these limited‘observations, strongly suppOrted
from. experience in depth w1th Apollo VI and Q-065 1magery, I would
urge NASA to contlnue to provide up to 50 or 60 percent s1delap 1magery
at every opportunlty, and I would urge 1nvest1gators who are 1nterpret1ng
imagery with human 1nterpreters to take advantage of thls feature even ;VL{,ff
if it is limited to only 10 or 15 percent»sldelap.. That much provldes fﬁid?i?lﬁ
a stereo sample far superior to none. . | - e :

It is hlghly probable that 1nterpretat10n by most. of the users Q?if; e
of ERTo-l imagery will be done with a minimum of sophlstlcated Yhijf:?
1nstrumentat10n, perhaps nothing but a color conk1n1ng dev1ce if- that'A
mach. It is now obvious that stereo viewing and blnocular relnforcemen
hold Justvas much advantage for the 1nterpretat1onlof space 1magery’ﬂ

in the photographic mode.as has long been recognlzed for conventlonal

aerial photography.
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I had a geologist frlend of mlne,'uho had never before trled to

1nterpret syace 1magery,'exam1ne some of thls same materlal w1th

absolutely no promytlng. He was given flrst a monocular view 1n the

-Slerra mountalns and then the stereo overlap for the sane area. His,”

1mmed1ate reactxon was "Give me’ s1de-1ap 1magery every tlme, I can

e

see a real sav1ng in time requlred for 1nterpretat10n and a substantlal .'.‘; ff-l N

e

1ncrease in the potentlally derlvable 1nformat10n
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